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(57) Abstract: It is intended to provide a novel pigment protein originating in Cnidopus japonicus. Namely, a pigment protein 
^ originating in Cnidopus japonicus which has the following characteristics is provided: (1) having a maximum absorption wavelength 
© of 610 nm and being non-fluorescent: (2) having a molar absorption coefficient at 610 nm of 66700; and (3) the pH sensitivity of the 
^ absorption properties being stable at pH 4 to 10. 

(57) ^ft: *&W<DBmt. (Cnidopus japonicus) \Z&&? S8r8i#fe*geS£JStt-f 

OSC£:T?&£o 3tf-fV^ft^ (Cnidopus japonicus) a*G>TK0!)f$1t «5fe3fcg 

p£ &S*<tg<*£4x£o (1) l»ifcffi*»IW<6 1 Onm-efeU, £#£&LS^; (2) 61 OnmlCfcH-S^JUK 
f> 3t*a3b<66 7 00T?fe^ : (3) K*fttt(0p HfflgtttfpH4- 1 Ot?$g^^ : 
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(Cnidopus japonicus) £*©^&ftfe3ifg6«&W©flJfflfc§g-f 

5o 



?<7tf(D2c.?$-UT - t*^ hUT (Aequorea victoria) K&%-f %m&&ftm 

e« (gfp) £mmzte^x&<<Dm&*^'$-z>o j^y&mmm 

£ Xl^mm (semi-rational) ^«MBf 3§feK£<5V vf, & fcgffc $ 

£ tnni©£ e st & g f p #©£#5 e brum* $ *r v -ttt e> ©ssm* £ xmm 

©*= * y i^&fr 5:i j&^fr *>*uw$. 

St i<M^5GFPW©-oi UTH^3teSe« (YFP) ^ 
tfbixSe YFPfi, t?*? (Aequorea) G F P^©^-Cfcf Sftf©f 3t 

&^i- 0 ±&#© y f p <d £ *5 £tf<P ttu %Mti 60, ooo~ioo, oooirw 1 a i 

TJ<0.6~0.8 T*&>3 (Tsien, R. Y. (1998). Ann. Rev. Biochem. '. 67, 509-544), 

wjh,e>©flrw\ — mwt&ytm (y^^^otdxx^u-y^Wj:^) omit 

t.1ts GFT&mftO&OMtVX, isTls&ftS&K (CFP) E 
CFP (enhanced cyan fluorescent protein) #*£p btbTV^o ^7c x -YV^f^ 
(Discoma sp. ) ;&»e>ttf&te$ft»ejt (RFP) t> ¥ft $ Jl"C *5«3 % DasRed 

^fetirvN^, i©«t5fc^3feafesttt, v-ry-fe, *fe©4« 
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#3§§llte, =»^W V^-yf-^t (Cnidopus japonicus) K&&ir Z>mW£& 

^sf-ff (Cnidopus japonicus) Oc WNAy-i^y \) — frblffizfy^-*?— 

K/&5bLft. 0 $ b\Z.*%m%b\-±s y^fVft^ (Cnidopus 

japonicus) ^<D^m^9.<D%WL^>m.XIv Mg&&^Lfc 0 #3P;m, 
^ ft h <D%n JL K m<5 V n T U ft. h <D X h 5 „ 
Whs &%ft\£*.1rtiiy y 9 (Cnidopus japonicus) 

(1) WWft^6 1 Onmfjj^ $3te*36L«^ ; 

(2) 6 10 nmfcliSltS^KR^Sc^e-e 7 0 0ffe5 ; 

( 3 ) mttm<0 p HJSStt^ p H 4 ~ 1 0 : 

( a ) gBW-f- 1 \Z.WM.<DT K / ; X\t, 

(b) K^J##lfcSB«©T5/B^JItfeVNrid»fe»ffl©T5yK©^ 
?IJ: 

2 8f|©75/®Mt*577 = ^/y^lCt^tl, 41SIC75 
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;^^«n^i/ytf^^^ 8 Of |(D7^^St?ife57x^77 

~^&?vi'yKW&£tix^z>T$.;mmw* : &ir2>, &mm&w-, 
zzk&x-zz&mm&W; 

mmm^iKmm<DT%/mmmK^x, 6 4tg©7$yM-cife5f 

(a) K?!I#-»lK:ffliiOT$/«aKRISr = -Ki-5DNA ; 

(b ) SB^JS-^ 1 fcfESOT 5 /KBEWfcfcVvt 1 ©7 ^t©^, 

3?IJ^3-Ki-5DNA : 



3 



VO03104460 [http://www.qetthepatent.corr" ™r ^JMnlillfTi li lifPi f mil iliii|WfO03104460.cpc?qetData^anum=WO03104460part=maintoolbarPaqe 5of60 



WO 03/104460 PCT/JP03/07336 

( a ) @a*w§- 2 K&mom&mm xn, 
sa^«j : 

^ig^^b^SiJ^OT^j;^, E^J#-^1 2, 14, 16, 18, 2 OX 
■To 

i2lt *&W<D=**^ y#y i ?V?&&<D&%IW&W (KG r ) <D?M* 
^ h/VOpHggtt^/^f, ilittttpHffi^^L, ^{i»g^^1- 0 610nm 
te*W8<D y^yft^fi^^iei (KG r ) 

%mir 0 o£ 9 , 277nm<Diit-C^eHl:^— ^fc^fc* U 610nm <^ffi-e*B 
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W©3*^y^^ir^6*o&*SfiK (KG r ) HMWpH4~ 

phi 0^c^3v^T^^t^^bUc^v^^i:^-r o 

0 3te x ^(Dn^y^ft^^feiiei (KG r ) (D^Mf* 
(KG r <D7 5 y^@B^Jff'0 28#g<DA%Gt, 41#gtf>E&M£, 145#g<D 
C%S|C V 158 #g<£T&Ifc:&^Ufc^g#) <Dm%Xs<? 

EUte, *&m<D=t*^4 y^yft^^Miiei (KGr) O^Mft 
(KGr©7$7 mSBW© 64 # g © Y & L KlftX Lfc^Mft) <DWSL*^? V 

H5tt, *?|P|© a y t ^ A*06*I 61 (KG r ) (D&mfr 

(KGr(DT$y^@a^J4 I (0 64#g©Y^M^«Lfe^#:)«lR^^^ h 

@6li, #35|l§© = *^>ry*>'^***©ft*fi6R (KG r ) 
(KGr § 7 SIBB^J^©41 #g£>E£ Lfcl, 80 tfiOF&Gfcgfc&Lfcg 

■em*. ^m<D=i^^y^>"f^^^<D^mm^w (kgi) 

(KG r <DT 5 / m@a?lj tp©64#B©Y«:F L fc^M#) O&ft, 

I2|8f*, 1ffiW<D** c ?<<)/*^<f-'r?&%:(D&mmb% (KGr) Og&ft: 
(KG r075 / MSB5?lJ*0 64#gOY^FfcMLfc^ft)«ItZ^^^ h 

0 9te, ^mWCD**:^ y ? &3fc<D&mW&'g. (KGr) 

(KGr ©7 5 /m@B^J4 , ^64#gcDY^H^«b«^) ©f)t, JS&jg* 

Hio», Monwy^yft^SMiiei (KGr) e>£& 
ft (KG rOT$^^SB^Jtr 1 064#gOY^Hf^lgLfc^m#:) ©RJR*'** 
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Hllfi, y*^* (KG r ) 

ft: (KGr^T^y^iB^J t f 1 ^26#g(DC^V^, 143#i(DC£Sfc:> 199# 
B0P&Lfc&gL;fc&&ftO.©Sc3k fijiS*-^ h/v^-fo 

eai2tt % w y^yf (kgo dxa 

ft: (KG r©7 $ ygfflfll'P-©26#B©C$rVlc» 143#B<DCSrSfc* 199 # 
B©P*Lfc»aELfc*JlftO- WtX*^ h/v-Sr^i-, 

(1) ^3SW<0fe«&g 

:W6W©fiMflE6Jltt* y*ey?-t9 (Cnidopus japonicus) &5fc© 

(1) W&$Ii56 1 0nm-Cfcl9, *3t«r38U*V^ ; 

(2) 6 1 0 nm|C*Jlt^«W6 6 7 0 0ti)5 ; 

(3) f*WpH^» p H4~10«^5 : 
3*^y*^*> (Cnidopus japonicus) MftflMfe (CNIDARIA) ©^ 

.AM (Anthozoa) fcJR-t*5>f y^^^OlStfct), b^B©>f y=¥^-Y 

o 0 tt^ttlfe 200 #THEv\, 3Rtt»^©iiA/«E«rPl9J*»e>ebtajt, §#©ft 
■ffifctfttS. Ktt*fefc38^Jl*Moft«±*e»" , fe^-<y i ¥^ir^ift5 

ft*5, *lt£liBil«i!tft, a^y^f^r^ (Cnidopus japonicus) 
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XhV, lbfc£3§U&V\ £fc> 6 1 0nmfc:fctt5^/VM#fb&S6 6 7 00 
©fe*«e«tt»3fc«r»U*V^t^fe,*38M©&*Se«»4x (1) FRET 

orf-typ-fr* thxm^ftVs (2) mMvtctft(D^- 

-e*>5ii:S:«p«ii-5. fiP*>> #3&W©£#S&fTT?tt* pH4~10tf)f&B 

( a ) ib^ij#-8- 1 teiagjoT ^ / wsam x\*. 

(b ) B?!l## 1 te*B*fc©7 5 / SHKWfcfcvvf 1 ^feliOT 5 SWt<DX& 

y^SB^iJj mparts ri *>&Mj ©ttffltt#K:fim£$*ufcv^ 0U;ttf, 
* L < 1 5 R L < # 1 d> 3 

3feSM5lW40pHl^ttW: % pH4~l 0T-^T*>5r.t*S»*LV^ 
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iUrtt^-EW#*lK:|a|ftoT$yMIE5!Il!i38V^- 2 8#S(DT5: /^aS 
y VfcSftStb, L"C 1 5 8#g<D7^/S£2SS-?fc5 f^VWyn^ 

»36 1? * 5 ^ n v p ^ i/^ \^WM £ *bT V * 5 T 5. y fctfi" 5 > &*3r 

df^ySkj&So-f^Kl***^ 8 0#|©7$;iiitfe57x=;l'77 = 
tC|E*^T5/@£gB?lJK:*3VN-T:, 6 4#|©75;iaStfc5fn^7i 

as -t- s ^ n > y& t * f- & v £.m& £ *vt v * s t ^ / mmnz^-t z> > « 
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**W©fe*«eft©Bt#^*fcoVNTtt^t!:f|i!llRtt35e< % fls'^ritfcj: D£ 
¥t8 £ t #*5W*Cfc So *HlHft0B?l&0>B?ll** 1 fcfB« LfcT $ y sis 

^mmzmnm-B- 2 rub* Lrt&sis^jotif u^i-s r 1 1 «t 0 ^ 

>f*^— SrKW-U •=etlb%ffiV^T> a^y^^ft^ (Cnidopus japonicus) . 
**OcDNA'9>f^9y-3r«®lcfCPCRSrfT5witi:J;?), ##9! ©6 
SIM 6W£ = - K« D N A £I&#-r 5 £ i: £ 5 . © D N A frftg jfcJSS 

^©3§mKov>Tf^TO«*^fE1-3o 
(2) ^PJcDDNA 

#&H©ft*g6K£3-K«DNA©A#0!fc bTfi, filT©W*t*»©D 

( a ) 1 fclBft©7 5 /»E5«J* = - K1~5 D N A ; X»> 

(b ) mm^- 1 miB*or ^ / RE^iKiasvvr 1 & hwm<or % j m<ox^ 

^Ij^n-K-TSDNA : 

#8W©6*«e«& = ~K«DNA©J£fc*&ftflt UCWu ^t©mv 
( a ) IB^J#^- 2 tcflBtt©&££8l ; Xtt. 

: 
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mZW*1l1-?>DHA<DM,#mk LTfi, 1B^J#-^12, 14, 16, 18, 2 
SU #IW/7-f^-»fcaKjJ^7- tfSI^Jfc (PCR) fcioT»3t 

wmsm&mn&m* mm*)) * v** k*jb^s pcr, m&* 
& o x , & m * # i - * d n a & mm-r z> r. t a* -c § 5 . r © «t 5 & © % 

Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, $kXT\Z Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) fcfBS 

(3) >M8W<Pffl;»fe*.^*- 

urns©-?/ Afc«a*3i*^ »^a*^sfefefrt#i-«K**t.«t>©'c*)o-c 
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X ■ vA'hv^i-y^ • 7 5: 7 — If mfic ^ (Bacillusstearo thermophilic 
maltogenic amylase gene), s^f-AsX • D ^r=./J^/V$ X a T^-^lfef 
(Bacillus licheniformis alpha-amylase gene), rtf-fls* ' 7 ^ o U ^7rfi 
y.X • BAN 7$ 7 — £ Jlfe^ (Bacillus amyloliquefaciens BAN amylase geneK 
/^/V* • t-fl-y * • 7/1^ y 7*0 7" T — if Jtfc^ (Bacillus S ubtilis 
alkaline protease gene) t» b < te^fvV* • T^/W* • tfJtfi^f 
(Bacillus pumilus xylosldase gene)<£>7 s P ; E— £fcfi7 7— ^ * 7-^^(0 
P t £L< ttP t 7"n*r--4\ lac, trp 3£L< tt tac 

T-l (^^n^*^y*e^) Vb*^, tfcli77y!>^^2±tSi 

kp^7°bi^— ^ p 1 07°^^— h^77r • #y sJvV;=.;& • 

Ko^ISft^ 7"p^~* \ «7n *M ^1P»»^ 1 7° 

&fcti^*^7P7'l'A'*3 9 K»£H0»*^:7n 

©T'p**-^ T;v^-/Vxfc Kp^t- ^3te-7-7"n^- * x TP I 17°^^ 
ADH2-4c7°n^— ^ft^3js*»f 6>Jl,5. 
^^0HBJ3^-eMRr|g^7 , n^-^<D^lt UT(^ ADH 3 7°P^-*£fcte: 
t p i A7 P n^— ZtzXfthZ,, 

SfcttXSM&^fc^WCttTP I l*-$*-*3gL<f*ADH3*-^-* 

^-lil^JK'JTf^WVa yv^Mflfctf SV4 0*fctt7?V 
/V* 5 E 1 b &© t> ©) , ^ ^1MB?!I (0!) X.rf S V 4 0 x V/> ^fO 

*3i^iR^^^f"E^J(^Jx.«T7 f /^'1'/^ VA RNA «ra-K-t**t> 

11 
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Wim;i1-3DNAlsmJMIl<T i £>«J;< ^(D-mt Ltfis V4 oW^(f 
#-£LTte, #l;Lfc£, ^tFPiK^^-^ (DHFR) SfcttS^IJ-!? 

^^^/HB^iJtr^tl^ji^U^ ilftfe&Mft^ * -KRAI'S 

. (4) ^pj^g^m^ 

s - fc^-Ct So 

LTfciU HEK2 9 3,*BR H e L a COStt, B 

HKIIS, CHL»jatfcliCHO»Wlf btbS„ (t^m^K^ 
U ^»^A$^DNA|B^J^a$-&?>^ 1 i>^-Cfe!3> 0»Rfis ^ 
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5>®j|&#^Mf b*b N 0d X. »^ . "^y^n-r^-fe^. . -feWlf *>^(Saccharonryces 
cerevislae)^ fcf£f-$>;& ov^-t^ • ^/W^D ( S accharomyces kluyveri)^ 

■C#<5 (MZ-tts Baculovirus Expression Vectors, A Laboratory Manual ; RTF 
•ft U> h • !7°n h a— /WX' ^« ^E- l^^f-cx 9*- ;*-p > Bio/Technology, 
6, 47(1988)^{C|5^)„ 

(Autographa calif ornica nuclear polyhedrosis virus) ^£"$JV* 5 ^ ^T?^ <5 Q 
BM-fflBai: LT«, Spodoptera frugiperda (D$mBti&X*1b5> S f 9, S f 2 
1 O^^n^/V* • ^9 7*7 V vis s is • ^<??~-X, 7 • ?$7hV — ' 
-7 = a.T/K » — ^^"7 5— ▼ ^•TVK (W. H. Freeman 

and Company), = a. — 3 — ^ (New York) , (1992) L Trichopiusia ni <E>0Piy 
(Five (>T ^t* Ma VttJBO^&JBV^ i: ^^#5. 
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wmm%wx%m-tz> 0 mnu^w^mmm^hs ^mom^n^mm 

—^(DU^y^m^tcB^^^^ VP?? S-SepharoseFF(7 
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^W©tt2tfM8&#tfi-5¥ft©-ofcl,-Cx FRET (tbfe^t^A'* 

hebo ^ftibtL-cv^s. FRETm m*-&. m-<om%^mtvx<Diy 
yyikytm&m (cfp) t?ai»uyt*-o^i:, m=.<oi&%M&wtvx<D 

^fe^SeH (YFP) T?ail»Lfc*-©^fcSr*#§*5riU:J;D, Jt 

&ibfe^e« (yfp) ^r^t^-^tit#iH, i/.T^3te«e* 

(CFP) $rKt-^it«$t, M^cof^T'FRET (ft*****^ 
*:WflMfrt*3 i k&X%5o IP - ^ F RETTtt 2iiO^(C^iimi^5 
U U (T *>6>©ft« 

&#<o»4> kT?M-?9 -#*-©&#©8JP# 1 2 JftftSftfisK: i !? ft. 

«:4CiifeftiajBiftftai3te«fefcJ;t)«ai-5r.i* s -e#*. fiP*>x $ijtms§© 

*»W©63RSe«H:s «ffc N FRET td&ttS 
S'J©»feir t S(J©&ftM QIC k ©Btett (0 2 ©S^tt) Srf^«!i-5. * LX \ 
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(6) frjgPJOfry b 
(1) £RNAOttffi 

ji#.£iH"<5 =-=E-^^ (Cnidopus japonicus) &FB^tc 0 Wf&^tc 

n^y^yft^ *fl.#|fei*># > SfiS i a tc" TRizoi" (gibco brl) 

STLBmliP^-C^S^-^XU 1500Xg*C10^WIjft'CfUfc. ±}iffc*ern;fr 
M1.5mUM, 15g>|B)»#Lfc8U 3^|fLfc t 7500X gt?16 
toLfc. IfWy/o/V-^ 3. 75m 1 <SrJD*. % 15 10 5>M 

HE UfCo 17000 X g -C 10 &m&to Ufco ±ifr 70%^ 9 S -/Vfc 6ml ft! £ 
17000X g -C 10 fr?m>h Ufdo ±J» fcfcT tt»& DEPC * 200ul Ufc, 
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DEPC TkX'feM Vtc-k RNA Sr 100 ffiffc #3R UT, 0. D. 260 i 0. D. 280 <Dfil£8!l£ L 
TKNA«£&«|ofc. JtfeOfl{*:*»6)1.2mgO^RNASr#fc. 

(2) First strand cDNA <D'a$. 

£ RNA 4 g -Sr^/B First strand cDNA <D&&* y V" Ready To 
. Go" (Amersham Pharmacia) ICfc t) cDNA (33 u D^r^fifc Ufc 0 

( 3 ) Degenerated PCR 

£j&L£: First strand cDNA (33 n \ )(Do%Zn 1 SrttSfc LT PCR S^ofc 
5' - GGIGSICCIHTISCITT-3' (primerl) (E#l*#-3) 

o 

5' -MCTGGMGMTTCGCGGCCGCAGMTTTTTTTTTTTTTTTTTT-3 ' (primer 2) (@B?!l#-§- 
4) 

I tZJ J i/ls, S W: C Xtt G, H ttAXtt T Xte C SrS**". 
PCR£j£$M 

7- V? V— \- (first strand cDNA) 3 n 1 
X10 taq /« y 7 7 *~ 5^1 
2.5mMdNTPs 4/il 
lOOuM primer3 Ifil 
lOOuM primer4 1 \i 1 

35m1 

taq polymerase (5U/a£ 1) 1^1 

PCRRJ&*# 

94*C 1#(PAD) 

94*C 30$J> (denaturation) 

52t: 30# {-fU-*— (D'ry^U— h^<DT~— y 

72*C 1# (7*7^ 
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±15 3 7°£ 30 *M 9 MtV\ 7~- V ^PUg.* l <M 9^ 1 .fc 0. Z°C 
72V 7# 

-0 @ O PCR ^T?#'&*tfcttlB*fc 1 » 1 VT" h h Lt\ 5 
C^^PCR^rfTofco T^fo— ^^K^Slt?N 800bp (8ife<Dffift*5fc) £ 
§0t)mU. fflK bfco £ © 800bp <r>W\\$. 3' -UTR A/ Wfc. 

(4) V79*-~l'?&Tm£k®M<»&;fe 

ffigk U DNA M £ pT7-blue vector (Novagen) 9 J'sV bfdo :kfl§0 
$c (TGI) h7^7t- -p< — ^sVlt^- h-feU^^s^SrffV\ 
ev^3P=-©7C)iIJ;^7^$ KDNA^fitMUT, i¥A£ *bfc DNA i^Ol 

SSa^iJ^r DNA S'— *:*Hh- mi Oftjfebfc. #fe*ifc*ft3aa?!iSr'<io^*se 
it^omSiB^J £ Jfctfc U-C^rO DNA Asm*ae t> ©Tffc 5 

¥«WrLfc. M^fiit^©-^-Cfc^t^MUfct>omMUT, 5' -RACEifefc 

(5) 5' -RACES: 

Degenerated PCR T^tkftfc DNA HrJf£> 5' «OlftSS^|*ifc3fei-Sfc«)fc 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2.0 (GIBC0BRL) 
5' -RACE&^frofCo mmtVX (1) -CWUfc^RNA=Sr3M g& 

ijf-fe© WO DC-tailed cDNA <£>— (el @ (Di^I^i 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer3) (|B^J#-^5) 
5' -AGACGAGGCAATTTCCATCAAG -3' (primer4) (IB?IJ#-§-6) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer5) (MP\^7) 
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5' - GGCTACGCTTCCATATTG(X:AGTT -3' (primer6) (SB^J##8) 

TJfv-xsf/l-m^Wl-agmZhtc 350bp (D^V KM !? tilUil tfc„ 
*t$£Lfc DNA fHr>i-& pT7-blue vector (Novagen) KLUtf— 'SB ^Lfc 0 ^liB^ 

(TGI) (a7^7*-^e/3 yLTTVw- sfcrM h-fel^^a^S:^, 6 
V^n^-cD^raj; 9 plasmid DNA§rffi®ifC, #A£ftfc DNA BfrtfO&SIB 
dna v-^i'ih-fc: J; !? &£Lfc 0 ^£fa^J«ffi^moi3^J#-§- 2 \C7jk 
U £T^/ggIBTOlB^<0|B?iJ#^lk:^r. 

(2) "CUSS Lfc First strand cDNA£6tS£ LT PCR& fro fc e 

5' - CGGGATCCGACCATGGCTTCCAAAATCAGC-3' (primer7) (IB?IJ#-§-9) 

5' HXGGAATTCTTAATTGTGACCAAGTTTAGATGGGCA-3 ' (primer8) (S?li#f 10) 



PCR£j£:Mj& 

"T^U—h (first strand cDNA) 3/il 

X10 pyrobest y 7 7 — 5 ji 1 

2.5mMdNTPs 4m 1 

IOOmM primer7 1/il 

100 ju M primer8 1 M 1 

35Ail 

pyrobest polymerase (5U/ m 1) 1 At 1 

94t 1#(PAD) 
94*C 30 # (») 



55°C 30# (^7^^- Ot^lr-F^OTs- JJ ^) 
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72«C 1# (7-7 >fT-#«) 

±|B 3 *r y ^=Sr 30 1M * Mro fc G 
72<C 7# 

T# n-*y>V0ft&8cSrTN $*g$*lfc*& 700bp ©/^ KfcSJ DWU 
LT pRSET vector (Invitrogen) £> AsoH I ^ EcoR I IfP^^f-^^ a — =. y if LT> 
*fl§1§** (JM109-DE3) -T?^m^*fc 0 |Sm«eH:N*jgH:His-tag*S#< 
" = f * h 9 * h Ufc© 6 Ni-Agarose gel (QIAGEN) tfdo *f M© 

( 1 ) #KiR«M4<0*ftf 

20MM Ofe^e>50mMHEPESpH7. 5$m*%^XW®LX'<? h/V£$!l5fe Lfc 0 
01), 

*1 

(kg r ) <om. 

mm± &%m± jg^MM "HMft y$y»» 

610nm - 66700 (610nm) - £_L 2 3 2 

(2) pH^ttOiRIS 

100inM©TIBO^»^*-CSeKO!aJtX^^^ f/l'SrHfcUL (0 2). 
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pH4 N 5 
pH6 

pH7> 8 
pH9, 10 



MES /^y77~ 
HEPES /<y7r- 



& P H -C ©It Km £ A. Mfc L* a»o fc 0 

KGr ©28#@©A£GK1, 41#B©E£Ml^ 145#B©C&SK^ 158# 
B ©T & I - i ot, 444nm mftlR© tf— ^ 534nm |c t°- 

^ft«K>IHi©*3te«r4fcoJ:5fc*ofc (0 3). 

lUKfl! 5 : KG r ©T 5: / ttflti&K: £ 5#tt©&^ 

KGr©3HiH»J*T§/* (QYG) "CfcS 64#B © Y & L *fc(4M teW**" 
Si t{Cj:oTP^»tZt°-^«418nm •#&© 610nm ©Pj^X^-^ «t 9 fc^fi 

«£«fc!ftjRl^W#£fTl-3 '(HI, 2), 64#B© YfcUcS&LfcMfcff 
©T$/m@B^J«r@B^J##l lfc«U S&IB?iJ£@S?iJ#-5§-l 2^-f 0 64 #1 
© Y £ M iCfjlLfciefOT 5 y ^@B?iJ&@B?lJ#-*§- 1 3 ^ U &g|E?lJ£@B 

mmur 1 4 i^i- 0 

41#B©E£U^80#B©F&G *Kl J: o T »IR tf- * 528nm 

£ »K #3fc© 610nm ©!RlR,.fc— 9 ± 13 t>fi«*«KKJK tiW AWT 1"5 (B 

3 ) 0 i©new©T ^ y »s^isrE?y#* 1 5 \z.m u m.mmm&Bpm%- 1 6 

3frfeH^T5/tt (QYG) -CifeS64#B©YSrPfcillfe1 _ Sr.iK:J;o-C 
&JRtr-* tt 412nm i * •? % #&© 610nm ©TO fcT— * <t «? *Kfcftflfl fcftJR 
-*#£ff U&fcfc 504nm&lf-*fcr$&ft&*1"S*5fcftS(ig4,5) o 

-To 
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.fttt 418nm ft !K #5fc© 610nm (OWtSL \£—9 £ •? isffl&&WK.M* 

-V &Wf U £ £ 520nm £ 1 1" 5 gtft&SSi"* ^9^5(06,7). 

^©s'est©T 5 y miB^JSrffi^j## 1 9 ^ u m.mim%mpffi-%- 2 0 ^ 
1-0 

26#BOC £ Vt£, 143#BOC*Sfc % 199#B©P &L fcHJM"5*fc.fc 
oTPJWftW ft 585nm t x *5feO 610nm ©RlR t 0 -^ i !9 t>£%ftflt3ft 

JfeaSKSrKGrRb t Ufc (ID 8, 9) 0 Z<Dm&K<OT$ /WffiW*tiffl&*2 
lK^U MIB^IJ *rEEJ## 2 2 iC^-r. 

:£389ilK:J: 9 „ a^f'fy^yft^ (Cnidopus japonicus) &5fc<E>$jW£fe 
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1. y^i^-r* (Cnidopus japonicus) A 3fe©TiB©fl#te 

( 1 ) 6 1 0 n mffc 0 , ; 

(2) 6 1 Onm^ltS^MiPee 7 0 0T?fc5 ; 

(3) K3te#tt©pHlSSttA s pH4~l 01?S3tt?fc5 :. 

2. «T©WiH^©T$/WBW«r*i-S6*«eK. 

( a ) IB^J#-§- 1 \Z.mm<OT ^ / ; XK, 

(b) BB^J##lfclBtt©T$y»iB^Jfc^-Cl^e>«fi©r$yfi6«>^^ 

^/.^-^a&^ft, 1 4 5t s©7? ;t M-cfes^f^^-fe y 

ft* tLT15 8#|©7^Mtj55M/t=^ya^v/ 

St. 

4 . ib?ij#-5§- i icsafcor $ j w&m\z.%>\^x s 6 4 # s cdt ^ j mm&x 

5 ^ p 5/ v J5 M 7- * = ^ $ ft X v % a T 5: / Wt Bfll Sr * 1" 5 * & * S 6 Wo 

6 . EJiJ#-J§- 1 i:»o7 5 y i&fifllfcasv vt> 4i#l©7$ ytasx- 
*$^u*$^lfea*n>fv;'fc1Iifc£ft % 8 0#SO75/i^Stfc57i= 
/V77-^^]j $^fc1Iifc§ftW57$y»B^&:fr?*6* -femMeMo 

7. ffi?u##i Kiatt©r$/8S3?!)fc*3vvc* 6 4t io75;»as-e 
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9. SW##iK:©it©T§v*E^k:i8V^-c, 2 6f 107$ y 

1 0. »*gil^fe9©«m*^IB«tOgeStSr3-K1-6DNA, 

11. ^TOfpItb^DNAo 

(a) E?!I#*lfcfB«SOTt/»IB^I* = -K1-5DNA ; Xte, 

(b ) B^J## 1 fcfiB*W>7 5 7 REBIRlfc^T 1 bllOT $ J Bfc©£^ 

?iJ^r=i-K1-^DNA : 

12. ]^T©»©IWJIrft5DNA 0 
( a ) EJiJ## 2 Kiie*0ttSI27O ; Xtt, 

13. gE?Jttl2, 14, 16, 18, 2 0Xtt2 2 (DffitlfrK^MHDm. 
giB?iJ£#-r5DNA„ 

• 14. MWtfSl Ofrh 1 3©flTtu*>H:|B«l©DNA4r5firl-6ia***.'<^^ 



1 5 . ft 10*^13 <Dfatip*MBM<0 D N AXttll*? 1 4 fclfBicO 
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1 7. n#i%ifrb9<DtoM^ttm<o&mm&$t&7*-ty*>-&&%b 

LT^V^T FRET (&3fefci*:=.*A"¥HB£) Sfc^fi 1 5 £ t £#mt1"5> £S« 
1 8 . flfcfcg 1 ^ 9 <Dtotlfr\Z.fBM<D&$l& e«^ 10^^13© 
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H5 

Y64M 




250 300 350 400 '450 500 550 600 650 700 



nm 



B6 



E41L.F80G 




250 300 350 400 450 500 550 600 650 700 



nm 



3/6 




4/6 




300 350 400 450 500 550 600 650 700 750 

nm 



HI 2 



KGrRb 




abs 



nm 
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SEQUENCE LISTING 
<U0> RIKEN 
<120> Chromo protein 
<130> A31347A 
<160> 22 



<210> 1 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 1 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Tyr. 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 
115 120 • 125 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 . 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 2 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 2 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga' act caa atg gag aac ata aaa gtc ace aaa gga 144 
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Lys Pro Tyx Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Tyr 

50 55 60 

gga age gta gee ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
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Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

ggigsiccih tiscitt 17 

<210> 4 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 4 

aactggaaga attcgcggcc gcagaatttt tttttttttt tttt 44 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 



<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

agacgaggca atttccatca ag 22 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 7 

ggccacgcgt cgactagtac 



20 



<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ggctacgctt ccatattggc agtt 24 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

cgggatccga ccatggcttc caaaatcagc 30 

<210> 10 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 10 



ccggaattct taattgtgac caagtttaga tgggca 



36 



<210> 11 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 11 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu • 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Leu 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 HO 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 144 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 

7/26 



003104460 [http://www.getthepatent.com/Lo gin ^^^jTk99£Fetch/DgMM» ^^ flAfr >n310446Q cDc?aetData=^ pm=WO0310446Qpart=maintoolb£Paqe 40 of 60 

WO 03/104460 PCT7JP03/07336 

145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 12 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 12 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa ctt 192 
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Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Leu 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 144 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
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His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 13 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 13 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 
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i 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 14 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 14 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
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Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn lie Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa atg 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
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Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu lie Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 15 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 15 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Leu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 
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50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Gly 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 16 
<211> 699 
<212> DNA 
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<213> Cnidopus japonicus 
<400> 16 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg ctg 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Yal Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg ctt aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Leu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ggt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Gly 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 17 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 17 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

16726 
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5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Phe 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Yal Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Yal Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 
210 215 220 
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Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 18 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 18 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg tie tct ttt gat ate ttg acg cct aac tgc caa ttt 192 
Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin Phe 

50 55 60 

gga age gta gee ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala lie Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 - 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
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Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 
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<210> 19 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 19 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn lie Lys Val Thr Lys Gly 

35 40 , 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin His 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg. Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 
165 170 175 
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Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu lie Yal Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 20 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 20 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa cat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin His 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
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Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
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Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 • 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 21 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 21 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Val Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 
115 120 125 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Leu Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 22 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 22 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

ggc aca gtc aac aat cat cac ttc atg gtc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Val Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
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Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc agt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gee gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
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Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt,ctt gaa ata gtg aag gtt tea gag aac ggc 624 

His Phe Ser Asp His Arg Leu Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 
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